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RIFAMYCIN COMPOUNDS 

This application is concerned with an invention re- 
lated to that disclosed and claimed in our prior applica- 
tion Ser. No. 694,589, filed June 10, 1976, now U.S. Pat. 
No. 4,086,225, issued Apr. 25, 1978. 

The invention of U.S. Pat. No. 4,086,225 and this 
invention relates to novel rifamycin compounds having 
high antibiotic activity. Such compounds are selected 
from the group consisting of the compounds having the 
following formula: 



CH 3 



CH 3 



CH 3 o 




(l) 



10 



15 



In the parent application, Ser. No. 694,589, it is stated 
that an alkyl substituent on the N-containing heterocy- 
clic ring may have less than 4 carbon atoms and an acyl 
substituent less than 5 carbon atoms and such substitu- 
ents are included in the invention common to that of the 
present invention and that of our Pat. No. 4,086,225, 
referred to above. 

A substituent on the N-containing heterocyclic ring is 
preferably positioned on a nitrogen atom of that ring. 

Rifamycin compounds having antibiotic activity of 
formula 



CH 3 



20 



25 



30 



50 



55 



CH38 



wherein; X is an alkyl having less than 5 carbon atoms; 
Y is — H or — COCH3; Z is selected from the group 
consisting of alkyl with less than 5 carbon atoms, al- 
koxy-alkyl with less than 6 carbon atoms, hydroxyalkyl 35 
with less than 4 carbon atoms, carboxyalkyl with less 
than 5 carbon atoms, carbalkoxyalkyl with less than 6 
carbon atoms, halogen-alkyl with less than 4 carbon 
atoms, N,N-dialkyIaminoalkyl, in particular dialkylami- 
noalkyl having less than 6 carbon atoms, arylalkyl with 43 
less than 10 carbon atoms, cycloalkyl, in particular 
cycloalkyl having less than 7 carbon atoms, and X and 
Z along with the C atom to which they are bonded form 
a ring selected from the group consisting of a hydrocar- 
bon ring with less than 7 carbon atoms, a hydrocarbon 45 
ring with less than 7 carbon atoms substituted with at 
least one radical selected from the group consisting of 
alkyl with less than 4 carbon atoms, halogen and carb- 
alkoxy, in particular carbalkoxy with less than 4 carbon 
atoms, a heterocyclic ring with less than 7 atoms con- 
taining one N atom, in particular the piperidine ring, a 
heterocyclic ring with less than 7 atoms, containing one 
N atom, in particular the piperidine ring, and substituted 
with a radical selected from the group comprising linear 
alkyl having from 1 to 8 carbon atoms, branched alkyl 
having from 3 to 8 carbon atoms, alkenyl having 3 or 4 
carbon atoms, cycloalkyl having from 3 to 6 carbon 
atoms, alkoxyalkyl having from 3- to 7 carbon atoms, 
arylalkyl with less than 9 carbon atoms, alkyl-furyl 
having 5 or 6 carbon atoms, alkyl tetrahydrofuryl hav- 60 
tng 5 or 6 carbon atoms, carbalkoxy, in particular carb- 
alkoxy with less than 4 carbon atoms and alkanoyl hav- 
ing from 2 to 6 carbon atoms, haloalkanoyl having from 
2 to 6 carbon atoms and one haloatom only, and 16, 17, 
18, 19-tetrahydroderivatives and 16, 17, 18, 19, 28, 29- 65 
hexahydroderivates thereof. 

The term "aryl" is used herein, to designate aryl 
hydrocarbon. 




(IA) 



wherein R is a radical selected from the group consist- 
ing of linear alkyl having 4 to 8 carbon atoms, branched 
alkyl having 4 to 8 carbon atoms, alkenyl having 3 or 4 
carbon atoms, cycloalkyl having 3 to 6 carbon atoms, 
alkoxyalkyl having 3 to 7 carbon atoms, alkyl-furyl 
having 5 or 6 carbon atoms, alkyl tetrahydrofuryl hav- 
ing 5 or 6 carbon atoms, alkanoyl having 5 or 6 carbon 
atoms, and monohaloalkanoyl having 2 to 6 carbon 
atoms, and Y is — H or — COCH3, and their prepara- 
tion, are the subject of the present invention. Also in- 
cluded in the present invention are 16, 17, 18, 19-tet- 
rahydroderivatives and the 16, 17, 18, 19, 28, 29-hexahy- 
dro-derivatives thereof. 

Rifamycin compounds according to the present in- 
vention have high antibacterial activity, particularly on 
Mycobacterium Tuberculosis. Such compounds are in 
the form of powders from pink to violet color, are solu- 
ble in most organic solvents and most are water insolu- 
ble. 

Such rifamycin compounds are obtained by a method 
wherein a rifamycin compound having the formula 
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CH 3 



CH 3 



CH3O 




(ID 



CH 3 



10 



15 



CH 3 



wherein Y is — H or — COCH3; its 16, 17, 18, 19-tet- 
rahydroderivatives and 16, 17, 18, 19, 28, 29-hexahy- 
droderivatives, 
formula 



CO — 



(I|D 



20 



is reacted with a ketone having the 



25 



wherein X and Z are those as above defined, and X artd 
Z along with CO form a ring selected from the group 
consisting of a hydrocarbon ring with less than 7 carbon 30 
atoms, a hydrocarbon ring with less than 7 carbon 
atoms substituted with at least one radical selected from 
the group comprising alkyl with less than 4 carbon 
atoms, halogen and carbalkoxy, as one having less than 
4 carbon atoms, a heterocyclic ring with less than 7 35 
atoms containing one N atom, such as the piperidirie 
ring, a heterocyclic ring with less than 7 atoms contain- 
ing one N atom, such as the piperidine ring, and substi- 
tuted with a radical selected from the group consisting . 
of linear alky! having from 1 to 8 carbon atoms, 40 
branched alkyl having from 3 to 8 carbon atoms, alke- 
nyl having 3 or 4 carbon atoms, cycloalkyl having from 
3 to 6 carbon atoms, alkoxyalkyl having from 3 to 1 
carbon atoms, arylalkyl with less than 9 carbon atoms, 
alkyl-furyl having 5 or 6 carbon atoms, alkyl tetrahy- 45 
drofuryl having 5 or 6 carbon atoms, carbalkoxy, in 
particular carbalkoxy having less than 4 carbon atoms, 
alkanoyl having from 2 to 6 carbon atoms, and haloal- 
kanoyl having from 2 to 6 carbon atoms and one haloa- 
tom only. 50 

When formula III corresponds to the piperidine ring 
or the substituted piperidine ring, a suitable ketone is of 
the formula. 



°-Cr 



(IIIA) 55 



where R is hydrogen or a substituent on the piperidirie 60 
ring as defined following formula (I) and formula (I A). 

The compound of formula (II) and methods of pre- 
paring the same are disclosed in applicants* patent appli- 
cation Ser. No. 680,771, filed Apr. 27, 1976, now U.S. 
Pat. No. 4,017,481, issued Apr. 12, 1977. 65 

It has been found that the reaction of a ketone of 
formula (III) with the compound of formula (II) is more 
readily carried out and with improved yields when such 



a reaction is effected in the presence of acetic acid and 
a reducing agent selected from the group consisting of 
zinc and iron. Ammonium acetate together with zinc is 
also helpful in achieving improved results. 

In order that the present invention be more clearly 
understood, some unrest rictive examples thereof will 
now be shown. 

EXAMPLE 1 

10 g 3-amino-4-deoxo-4-imino-rifamycin S were dis- 
solved in 20 ml cyclohexanone. The solution was added 
with 1 g zinc, 20 ml acetic acid and stirred for 60 min- 
utes at room temperature. Unreacted zinc was filtered, 
and the reaction solution was added with 100 ml dichlo- 
romethane, washed with water, dried on sodium sul- 
phate and evaporated to dryness. The residue was dis- 
solved again with 30 ml dichloromethane, the solution 
added with 200 ml petroleum ether, the precipitate 
obtained was filtered, then concentrating to 50 ml. 4.8 g 
were crystallized of a product of formula (I), wherein Y 
is — COCH3 and X and Z, along with the C atom to 
which they are bonded, form a cyclohexylidene radical. 
The chemical -physical characteristics of the product 
are as follows: 

the electronic absorption spectrum in methanol 

shows peaks at 495, 315 and 275 nm; 
I.R. spectrum in nujol shows absorption bands in the 
region about 3250, and then at 1725, 1665, 1600, 
1560, 1515, 1295, 1250, 1775-1155, 1060, 970, 920, 
890, 765 and 725 cm-*; 
nuclear magnetic resonance spectrum in deuterated- 
chloroform, using tetrametylsilane as internal stan- 
dard, shows the most significant peaks at 0: 0.60(d); 
0.83(d); 1.05(d); 3.10(s); 4.81(dd); 5.15(dd); 8.23(s); 
9.20(s) and 14.75(s) p.p;m. Also the disappearance 
of the last three said peaks, when in presence of 
deuterated water is characteristic. 

EXAMPLE 2 

10 g 3-amino-4-deoxo-4-imino-rifarnycin S were dis- 
solved in 25 ml methylisobutyl ketone. The solution was 
added with 1 g zinc, 30 ml acetic acid and heated at 40° 
C. for 30 minutes. Excess zinc was filtered, the reaction 
solution was added with 100 ml dichloromethane and 
washed with water. After drying on sodium sulphate 
and concentration to 20 ml, 100 ml cyclohexane and 50 
petroleum ether were added. The solution was filtered 
and the filtered solution was evaporated to dryness. 

Yield: 4.4 g product of formula (I), wherein Y is 
— COCH3, X is methyl and Z is isobutyl, with the foU 
lowing chemical-physical characteristics: 

the electronic absorption spectrum in methanol 
shows peaks at 500, 310 and 275 nm; 

I.R. spectrum in nujol oil shows the most significant 
peaks at: 3400 (sh), 3250, 1725, 1620, 1600, 1560, 1510, 
1415, 1290, 1250, 1155, 1060, 970, 945, 915, 890, 810 and 
720 cm- 

EXAMPLE 3 

8 g 3-amino-4-deoxo-4-imino-rifamycin S were mixed 
with 2.5 g iron and dissolved in 15 ml acetone and 15 ml 
acetic acid. After stirring at 35° C. for 15 minutes, ex- 
cess iron was filtered and the solution poured into 600 
ml water. The solution was filtered, washed with water, 
the aqueous phase extracted with toluene after correct- 
ing pH to 7 with bisodic phospahte. Toluene was con- 
centrated to 20 ml and then diluted with 80 ml cyclo- 
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hexane. After filtering, the mixture of the two solvents 
was evaporated, obtaining 3.5 g product of formula (I), 
wherein Y is — COCH3, Z and X are methyl, and with 
the following chemical -physical characteristics: 

the electronic absorption spectrum in methanol 5 
shows peaks at 490, 350(sh), 315 and 270 nm; 

I.R. spectrum in nujol shows the most significant 
peaks at: 3400 (sh), 3250, 1730, 1675, 1650(sh), 1605, 
1565, 1515, 1420, 1300, 1250, 1170, 1085, 1065, 975, 950, 
930, 895, 815 and 690 cm" 1 . 10 

EXAMPLE 4 

8 g 3-amino-4-deoxo-4-imino-rifamycin S were dis- 
solved in 25 ml dioxane, added with 6 g l-methyl-4- 
piperidone dissolved in 5 ml dioxane and heated at 70° 15 
C. for 10 minutes. The solution was poured into 400 ml 
water containing 20 g sodium chloride, the precipitate 
filtered, the filtrate extracted with chloroform, the or- 
ganic phase dried on sodium sulphate and the solvent 
evaporated. The residue obtained was dissolved in ben- 20 
zene and the solution extracted with an aqueous solu- 
tion of bisodic phosphate. Benzene was washed with 
water, the solution dried on sodium sulphate and then 
evaporated to dryness. Yield: 2.2 g product of formula 
(I), wherein Y is — COCH3, and X and Z, along with 25 
the C atom to which they are bonded, form a 4-(l- 
methyl) piperidinylidene radical. The chemical-physi- 
cal characteristics of the product are as follows: 

The electronic absorption spectrum in methanol 
shows peaks at 485, 350(sh), 310 and 270 nm; 30 

I.R. spectrum in nujol shows the most significant 
peaks at: 3400(sh), 3250, 1730, 1670, 1650(sh), 1605, 
1565, 1515, 1420, 1300, 1255, 1180, 1160, 1065, 1015, 
975, 950(sh), 920, 895, 815, 770 and 695 cm->; 

nuclear magnetic resonance spectrum in deuterated 35 
chloroform, using tetramethylsilane as internal stan- 
dard, shows the most significant peaks at 6: —0.16(d); 
0.60(d); 0.86(d); 1.04(d); L77(s); 2.02(s); 2.06(s); 2.32(s); 
2.49(s); 3.10(s); 4.82(d); 5.14(dd); 5.70-6.60(m); 
7.0-7.4(m); 8.27(s); 8.97(s) and 14.67(s) p.p.m. Also the 40 
disappearance of the last three said peaks, when in the 
presence of deuterated water, is characteristic. 

EXAMPLE 5 

8 g 3-amino-4-deoxo-4-imino-rifamycin S were re- 45 
acted with 1 g zinc, 15 ml tetrahydrofuran, 8.5 ml 1-car- 
bethoxy-4-piperidone and 25 ml acetic acid at 50° C. for 
10 minutes. The reaction mixture was filtered and di- 
luted with 200 ml xylene, washed with a phosphate 
buffer solution at pH 7,5, then with water and finally 50 
dried on sodium sulphate. Xylene was then evaporated 
to obtain 100 ml solution, which was diluted with 150 
ml petroleum ether, filtered and evaporated to dryness. 
The residue obtained was added again with petroleum 
ether, filtered and dried. Yield: 5 g product of formula 55 
(I), wherein Y is — COCH3 and X and Z, along with the 
C atom to which they are bonded, form a 4-(l-carbe- 
thoxy)-piperidinylidene radical. 

The electronic absorption spectrum in methanol 
shows peaks at 500, 360(sh), 312 and 275 nm. 60 

EXAMPLE 6 

8 g 3-amino-4-deoxo-4-imino-rifamycin S were re- 
acted with 1 g zinc, 10 ml tetrahydrofuran, 12 ml chlor- 
pacetone and 25 ml acetic acid. After 5 minutes at 60° 65 
C, the reaction was completed and after filtering unre- 
acted zinc, the solution was poured into 800 ml buffered 
solution at pH 7.5 and containing 5 g ascorbic acid. The 
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precipitate obtained was filtered, washed with water 
and vacuum dried at 40° C. Finally, the residue was 
continuously extracted with petroleum ether and by 
solvent evaporation 3.6 g product of formula (I) are 
obtained, wherein Y is — COCH3, X is methyl and Z is 
chloromethyl. 

The electronic absorption spectrum in methanol 
shows peaks at 495, 270, 238 and 210 nm. 

EXAMPLE 7 

8 g 3-amino-4-deoxo-4-imino-rifamycin S were re- 
acted with 1 g zinc, 15 ml tetrahydrofuran, 8 ml 1-ben- 
zyl-4-piperidone and 30 ml acetic acid. After stirring at 
60° C. for 15 minutes, unreacted zinc was filtered, then 
adding 1 g ascorbic acid, diluting with 300 ml xylene 
and washing with phosphate buffer solution at pH 7.5 
and then with water. After drying the solution on so- 
dium sulphate, the solvent was evaporated to dried 
residue, which was then continuously extracted with 
petroleum ether. 

After solvent evaporation, 2.5 g product of formula 
(I) were then obtained, wherein Y is — COCH3, and X 
and Z, along with the C atom to which they are bonded, 
form a 4-(l-benzyl)-piperidinylidene radical. 

The electronic absorption spectrum in methanol 
shows peaks at 500, 315 and 275 nm. 

EXAMPLE 8 

8 g 3-amino-4-deoxo-4-imino-16, 17, 18, 19-tetrahy- 
drorifamycin S were reacted with 1 g zinc, 15 ml tetra- 
hydrofuran, 6 ml diethylaminoacetone and 30 ml acetic 
acid. After stirring at room temperature for 15 minutes, 
excess zinc was filtered, adding 1 g ascorbic acid and 
drop wise pouring the solution into 700 ml water. 

The precipitate obtained was filtered and dissolved 
again in minimum volume of methyl alcohol. The meth- 
anol solution was diluted with 250 ml ethyl ether and 
then extracted with phosphate buffer solution at pH 7.5. 
The aqueous layer was acidified to pH 3 and then ex- 
tracted with chloroform. The chloroform layer was 
washed with water, dried on sodium sulphate and evap- 
orated to dryness. Thus, 0.8 g were obtained of 16, 17, 
18, 19-tetrahydroderivative of a product of formula (I), 
wherein Y is — COCH3, X is methyl and Z is die- 
thylaminomethyl. 

The electronic absorption spectrum in methanol 
shows peaks at 455 and 320 nm. 

EXAMPLE 9 

8 g 3-amino-4-deoxo-4-imino-16, 17, 18, 19, 28, 29- 
hexahydro-25-desacetyl-rifamycin S were reacted with 
1 g zinc, 15 ml tetrahydrofuran, 4.5 g l-acetyl-4-piperi- 
done and 25 ml acetic acid. After stirring at room tem- 
perature for 30 minutes, unreacted zinc was filtered, 
adding 1 g ascorbic acid and diluting with 300 ml ethyl 
ether. The ether solution was thoroughly washed with 
water and then dried on sodium sulphate. Then, the 
residue was diluted with 50 ml petroleum ether, filtered 
and evaporated to dryness. 1.7 g 16, 17, 18, 19, 28, 29- 
hexahydroderivative of a product of formula (I) were 
obtained, wherein Y is — H and X and Z, along with the 
C atom to which they are bonded, form a 4-(l-acetyl)- 
piperidinylidene radical. 

The electronic absorption spectrum in methanol 
shows peaks at 495, 315 and 275 nm. 



EXAMPLE 10 

8 g 3-amino-4-deoxo-4-imino-rifamycin S were re- 
acted with 1 g zinc, 15 ml tetrahydrofuran, 2.5 g me- 
thylcyclopropylketone and 25 ml acetic acid. After 30 
minutes at 50° O, unreacted zinc was filtered, the solu- 
tion was diluted with 100 ml benzene and 300 ml ethyl 
ether and then washed with phosphate buffer solution at 
pH 7.5 and finally with water. The organic layer was 
evaporated, the residue reacted again with 30 ml methyl 
alcohol and after addition of 5 ml water containing 1 g 
sodium ascorbate, the solution was dropwise poured 
into 300 ml saturated aqueous solution of sodium meta- 
bisulphite. The precipitate obtained was filtered, 
washed with water and dried, 2.2 g product of formula 
(I) were obtained, wherein Y is — COCH3, X is methyl 
and Z is cyclopropyl. 

The electronic absorption spectrum in methanol 
shows peaks at 500 and 320 nm. 

EXAMPLE 1 1 

8 g 3-amino-4-deoxo-4-imino-rifamycin S dissolved in 
25 ml tetrahydrofuran were dropwise added to a mix- 
ture comprising 1 g zinc, and 5 g 4-phenyl-butan-2-one 
preheated at 60° C. After stirring at 60° C. for 30 min- 
utes, unreacted zinc was filtered, the mixture was added 
with 1 g ascorbic acid and diluted with 250 ml benzene. 
The mixture was then thoroughly washed with water, 
dried on sodium sulphate and benzene evaporated. 

The residue obtained was dissolved in minum volume 
of methyl alcohol, the solution was treated with 5 ml 
water containing 1 g sodium ascorbate and then poured 
into 1000 ml water. The precipitate obtained was fil- 
tered, washed with water and dried. The product was 
dissolved again in 40 ml benzene, added with 80 ml 
petroleum ether, filtered and the solution was evapo- 
rated. The residue obtained of violet colour was added 
with water and filtrate. After drying, 2.8 g product of 
formula (I) were obtained, wherein Y is — COCH3, X is 
methyl and Z is /3-phenethyl. The electronic absorption 
spectrum in methanol shows peaks at 500 and 315 nm. 

EXAMPLE 12 

8 g 3-amino-4-deoxo-4-imino-rifamycin S were dis- 
solved in 40 ml dichloromethane and reacted with 2.6 g 
l-n-hexyl-4-piperidone at +5° C. for 48 hours. The 
solution was diluted with 600 ml ethyl ether, filtered 
and washed with water. 

The organic phase was dried on sodium sulphate and 
then evaporated to dryness. The residue was extracted 
with ligroin and the violet solution evaporated to dry- 
ness. 

Yield: 2.5 g product of formula (I), wherein Y is 
— COCH3, and X and Z, along with the C atom to 
which they are bonded, form a 4-(l-n-hexyl)- 
piperidinylidene radical. 

The electronic absorption spectrum in methanol 
shows peaks at 497, 314, 278 and 239 nm. 

EXAMPLE 13 

8 g 3-amino-4-deoxo-4-imino-rifamycin S were dis- 
solved in 40 ml tetrahydrofuran. 4 g l-(l',3'-dimethyl) 
butyl-4-piperidone, 0.5 g zinc and 0.5 g ammonium 
acetate were added and the mixture was stirred at room 
temperature for 30 minutes. The reaction mixture was 
worked up as in the example No. 12 obtaining 3.5 g of 
a product of formula (I), wherein Y is — COCH3 and X 
and Z, along with the C atom to which they are bonded, 
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1 form a 4-[l-(l ',3'-dimethyl)-butyl]-piperidinylidene rad- 
ical. The electronic absorption spectrum in methanol 
shows peaks at 500, 315, 277 and 240 nm. 

5 EXAMPLE 14 

8 g 3-amino-4-deoxo-4-imino-rifamycin S were dis- 
solved in 40 ml tetrahydrofuran. 1.8 gl-methallyl-4- 
piperidone, 0.2 g zinc and 0.2 g ammonium acetate were 
; added and the mixture was' allowed to stand at +5° C. 
1° for one night. 

Reaction mixture was worked up as in the example 
No. 12 obtaining 5.5 g product of formula (I), wherein 
I Y is — COCH3, and X and Z, along with the C atom to 
[ which they are bonded, form a 4-(l-methallyl> 
15 piperidinylidene radical. 

The electronic absorption spectrum in methanol 
shows peacks at 498, 313, 275 and 238 nm. 

EXAMPLE 15 

2i ? 8 g 3-amino-4-deoxo-4-imino-rifamycin S were dis- 
solved in 40 ml tetrahydroduran. 3 g l-cyclohexyl-4- 
piperidone, 0.2 g zinc and 0.2 ammonium acetate were 
1 added and the mixture was sittred 2.5 hours at room 
temperature. Unreacted zinc was filtered and the solu- 
* tion diluted with 1000 ml ethyl ether. 

The ethereal solution was washed with buffer sodium 
, phosphate solution at pH 7.8 and then extracted with 
diluted acetic acid. The violet aqueous solution was 
J(( extracted with chloroform, the organic phase was 
washed and then dried on sodium sulfate. The chloro- 
l form was evaporated to dryness. Yield: 3.8 g product of 
formula (I), wherein Y is — COCH3, and X and Z, along 
with the C atom to which they are bonded, form a 
35 4-(l-cyclohexyl)-piperidinylidene radical. 
I The electronic absorption spectrum in methanol 
j shows peaks at 498, 312, 273 and 235 nm. 

EXAMPLE 16 

40 8 g 3-amino-4-deoxo-4-imino-rifamycin S were dis- 
solved in 40 ml tetrahydroduran. 0.5 g zinc, 0.5 g ammo- 
nium acetate and 5.5 g l-(methylfuryl)-4-piperidone 
were added and the mixture was stirred at room temper- 
ature for 24 hours. 
45 1 The reaction mixture was filtered, diluted with 500 
ml diethyl ether and washed with water. 

The organic phase was concentrated at 250 ml and 
1 then extracted with aqueous diluted acetic acid. 
\ The violet, aqueous solution was extracted with di- 
50 chloromethane and the organic phase, washed with 
water and dried on sodium sulfate was evaporated to 
1 dryness. 

Yield: 3.3 g product of formula (I) wherein Y is 
J — COCH3 and X and Z, along with the C atom to which 
55! they are bonded, form a 4-(l-methylfuryl)-piperidinyli- 
« dene radical. 

The electronic absorption spectrum in methanol 
1 shows peaks at 497, 316, 276 and 240 nm. 

^1 EXAMPLE 17 

8 g 3-amino-4-deoxo-4-imino-rifamycin S were dis- 
solved in 40 ml tetrahydrofuran and dropped at 50° C. 
in a mixture of 15 ml tetrahydrofuran, 5 ml acetic acid, 
I 1 g zinc and 5 g l 7 (methyl-tetrahydrofuryl)-4-piperi- 
65 1 done. 

Heating is continued for 30 minutes and then the 
reaction mixture was worked up as in the example No. 
16. 
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Yield; 2.1 g product of formula (I) wherein Y , is 
— COCH3 and X and Z, along with the C atom to which 
they are bonded, form a 4 (1-methyltetrahydrofuryl)- 
piperidinylidene radical. 

The electronic absorption spectrum in methanol 5 
shows peaks at 495, 314, 275 and 239 nm. 

EXAMPLE 18 

32 g 3-amino-4-deoxo-4-imino-rifamycin S were dis- 
solved in 200 ml tetrahydrofuran. 9 g 4-piperidone 10 
monohydrate hydrochloride, 10 g ammonium acetate 
and 0.4 g zinc were added and the mixture was stirred at 
room temperature for 12 hours. 

The reaction mixture was filtered and dropped into 
1500 ml diluted acetic acid. After filtration the aqueous 15 
solution was neutralized with sodium bicarbonate at pH 
6 and then extracted twice with dichloromethane. 

Yield: 13.4 g product of formula (I), wherein Y is 
— COCH3 and X and Z, along with the C atom to which 
they are bonded, form a 4-piperidinylidene radical. 20 

The electronic absorption spectrum in methanol 
shows peaks at 500, 315, 275 and 240 nm. 

EXAMPLE 19 

8 g 3-amino-4-deoxo-4-imino-rifamycin S were dis- 25 
solved in 50 ml tetrahydrofuran. 0.3 g zinc, 0.3 g ammo- 
nium acetate and 2.5 g l-chloroacetyl-4-piperidone 
were added and the mixture allowed to react at 4- 5° C. 
for 48 hours. 

The reaction mixture was filtered and diluted with 30 
1 50 ml dichloromethane and 800 ml cyclohexane. 

The solution was filtered again, washed with buffer 
sodium phosphate solution at pH 7.5 and then with 
water. 

The solvent was evaported under vacuum and the 35 
residue was crystallized from cyclohexane. 

Yield: 3.2 g product of formula (I), wherein Y is 
— COCH3, and X and Z, along with the C atom to 
which they are bonded, form a 4-(l-chloroacetyl)- 
piperidinylidene radical. 40 

The electronic absorption spectrum in methanol 
shows peaks at 497, 310, 273 and 235 nm. 

EXAMPLE 20 

8 g 3-amino-4-deoxo-4-imino-rifamycin S were dis- 45 
solved in 40 ml tetrahydrofuran. 0.5 g zinc, 5 ml acetic 
acid and 4.5 g 1-n-octyl -4-piperidone were added and 
the mixture was stirred ten minutes at room tempera- 
ture. 

Unreacted zinc was filtered and the solution diluted 50 
with 700 ml diisopropyl-ether. The solution was filtered 
again and concentrated to 300 ml under vacuum. 

300 ml petroleum ether were added and the solution 
was filtered once more. After evaporation of the solvent 
the oily residue was dissolved in 40 ml methanol and the 55 
solution was dropped in 400 ml water. 

The obtained precipitate was filtered, washed with 
water and dried at 40° C. under vacuum. 

Yield: 3.8 g product of formula (I), wherein Y is 
— COCH3, and X and Z, along with the C atom to 60 
which they are bonded, form a 4-(l-n-octyl)- 
piperidinylidene radical. 

The electronic absorption spectrum in methanol 
shows peaks at 497, 310, 274 and 236 nm. 

EXAMPLE 21 65 

16 g 3-amino-4-deoxo-4-imino-rifamycin S were dis- 
solved in 100 ml tetrahydrofuran. 1 g zinc, 0.5 g ammo- 
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niiim acetate and 8 g l-(3'-methoxy) propyl -4-piperi- 
done were added and the mixture was stirred at room 
temperature for 60'. 

The reaction mixture was filtered, diluted with 1500 
ml xylene and washed with water. The organic phase 
was extracted with diluted acetic acid and then dis- 
charged. 

The aqueous solution, buffered at pH 7 with sodium 
phosphate solution, was extracted with dichlorometh- 
ane. 

After dilution with petroleum ether the violet solu- 
tion was filtered and then evaporated to dryness. Yield: 
3.0 g product of formula (I), wherein Y is — COCH3, 
and X and Z, along with the C atom to which they are 
bonded, form a 4[l-(3'-methoxy-propyl)] piperidinyli- 
dene radical. 

Thin layer chromatography on silica gel plates, using 
chloroform-methanol 9:1 as mobile phase, showed one 
violet spot with Rf=0.48. 

EXAMPLE 22 

8 g 3-amino-4-deoxo-4-imino-rifamycin S were dis- 
solved in 40 ml tetrahydrofuran. 0.5 g zinc, 0.5 g ammo- 
nium acetate and 4.5 g 1-(1',4' -dimethyl) pentyl-4- 
piperidone were added and the mixture was stirred at 
room temperature for 30'. 

The reaction mixture was worked up as in the exam- 
ple No. 21. 

Yield: 5.0 g product of formula (I) wherein Y is 
— COCH3 and X and Z, along with the C atom to which 
they are bonded, form a 4-[l-(l',4'-dimethyl-pentyl)- 
]piperidinylidene radical. 

Thin layer chromatography on silica gel plates, using 
chloroform-methanol 9:1 as mobile phase, showed one 
violet spot with Rf=0.52. 

EXAMPLE 23 

8 g 3-amino-4-deoxo-4-imino-rifamycin S were dis- 
solved in 50 ml tetrahydrofuran. 0.2 g zinc, 0.2 g ammo- 
nium acetate and 3 g l-pivaloyl-4-piperidone were 
added and the mixture was kept at 0° C. for 3 days. The 
reaction mixture was filtered, diluted with 300 ml di- 
ethyl ether and washed with buffer sodium phosphate 
solution at pH 7.5. The organic phase was washed with 
water, dried on sodium sulfate and evaporated to dry- 
ness. 

The residue was crystallized from cyclohexane. 

Yield: 7 g product of formula I wherein Y is 
— COCH3 and X and Z, along with the C atom to which 
they are bonded, form a 4-(l-pivaloyl)-piperidinylidene 
radical. 

The electronic absorption spectrum in methanol 
shows peaks at 497, 316, 276 and 238 nm. 
What we claim is: 

1. A rifamycin compound having the formula 
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wherein R is a radical selected from the group consist- 
ing of linear alky I having 4 to 8 carbon atoms, branched ^ 
alkyl having 4 to 8 carbon atoms, and Y is — H or 
— COCH3, and the 16, 17, 18, 19-tetrahydro derivatives! 
and the 16, 17, 18, 19, 28, 29-hexahydro derivatives! 
thereof. 

2. The compound of claim 1, wherein the radical R is 30 
selected from the group consisting of linear and 
branched alky Is having 4 or 5 carbon atoms. | 

3. The compound of claim 1 wherein the radical R is 
linear alkyl having 4 to 8 carbon atoms. j 35 
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4. The compound of claim 1 wherein the radical R is 
branched alkyl having 4 to 8 carbon atoms. 

5. A method of preparing a rifamycin compound of 
claim 3, which comprises reacting a compound having 
the formula 




wherein Y is — H or — COCH3, its 16, 17, 18, 19-tet- 
rahydroderivatives or its 16, 17, 18, 19, 28, 29-hexahy- 
droderivatives, with a ketone having the formula 




where R is defined in claim 3. 

* * * * * 
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